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BOXCAR 

EVENT  SUMMARY 

DATE:  26  April  1968 

TIME  OF  ORIGIN:  15:00:00.0Z 

YIELD: 

MAGNITUDE:  UNIFIED:  6.42  +  0.45 

EVLRNDEN:  6.14  +  0.40 

LOCATION:  Nevada  Test  Site  (NTS),  Area  U20i 

GEOGRAPHIC  COORDINATES  : 

Latitude:  37°  17'  44.0"  N 

Longitude:  116°  27'  21. G"  W 

SHOT  ENVIRONMENT:  GEOLOGIC  MEDIUM:  Rhyolite 

SURFACE  ELEVATION:  6' 70  ft. 

SHOT  DEPTH:  38C0  ft. 

NUMBER  OF  STATIONS  REPORTING:  23 

COMPUTED  EPICENTER: 

METHOD  1  (LOCATE) 

GEOGRAPHIC  COORDINATES: 

Latitude:  37°  16'  33.6"  N 

Longitude:  116°  32'  24.0"  W 

TIME  OF  ORIGIN:  15:00:00.6Z 

DEPTH  CONSTRAINED  TO:  0  Km 

EPICENTER  SHIFT:  5 . 1  Km  S63°W 

METHOD  2  (HYPO  I) 

GEOGRAPHIC  COORDINATES: 

Latitude:  37°  16'  51.6"  N 

Longitude:  116°  31'  26.4"  W 

TIME  OF  ORIGIN:  15:00:01.1Z 

DEPTH  CONSTRAINED  TO:  0  Kin 

EPICENTER  SHIFT:  7 . 7  Km  S78°W 
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INTRODUCTION 


Under  Project  Vela- Uni form,  and  the  Long  Range  Seismic 
Measurement  (LRSM)  Program,  several  seismographic  observatories 
were  established  to  record  seismological  data  generated  by 
natural  seismic  activity  and  U.S.  underground  nuclear  tests. 

The  LRSM  teams  are  mobile  and  occupy  locations  selected  to 
provide  optimum  coverage  for  events  of  special  interest;  the 
observatories,  permanent  installations,  are  listed  below: 

Wichita  Mountains  Seismological  Observatory  (WMSO) 

Lawton,  Oklahoma 

Uinta  Basin  Seismological  Observatory  (UBSO) 

Vernal,  Utah 

Tonto  Forest  Seismological  Observatory  (TFSO) 

Pays m,  Arizona 

Large  Aperture  Seismic  Array  (LASA) 

Billings,  Montana 

The  purpose  of  this  report  is  to  provide  a  summary  of  data 
resulting  from  the  BOXCAR  event  as  recorded  by  the  LRSM  teams 
and  the  VELA  observatories. 

STATIONS  REPORTING 

A  total  of  23  network  stations  from  190  to  4400  kilometers 
recorded  at  the  time  of  the  BOXCAR  event.  A  list  of  these 
stations,  together  with  pertinent  recording  site  information, 
is  listed  in  Table  1.  These  recording  sites  and  the  NTS  shot 
site  are  shown  in  Figure  1. 
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RECORDING  SITE  INFORMATION  -  BOXCAR 


TABLE  1 


SHOT  AND  RECORDING  STATION  LOCATIONS- BOXCAR 


INSTURMENTATION  AND  PROCEDURE 


The  instrumentation  at  LRSM  locations  consists  of  three- 
component  short-period  and  long-period  seismographs.  In  general, 
data  are  recorded  on  35  millimeter  film  and  one-inch  14-channel 
magnetic  tape,  although  recently,  more  portable  instrumentation 
has  been  incorporated  which  records  only  on  magnetic  tape.  All 
stations  are  equipped  to  record  WWV  continuously.  Calibration 
at  operational  settings  is  accomplished  once  each  day  and  prior 
to  each  shot.  Information  for  analysis  of  LRSM  data  is  available 
to  qualified  users  and  is  contained  in  Technical  Report  65-43, 
"Interpretations  and  Usage  of  Seismic  Data,  LRSM  Program"  (AD 
488-352) .  General  information  on  LRSM  van  and  portable  system 
equipment  and  operation  is  given  in  Technical  Reports  66-27,  "The 
LRSM  Mobile  Seismological  Laboratory"  (AD  480-343),  and  65-74, 

"A  Portable  Seismograph"  (AD  488-144).  These  reports  may  be  ob¬ 
tained  from  the  Defense  Documentation  Center. 

Standard  distance  factors,  (B) ,  are  given  in  the  Appendix; 
Magnitudes  determined  using  these  factors  are  shown  in  Figure  2. 
Adjusted  magnitudes  for  less  than  16°  are  computed  using  a  method 
described  by  Evernden*,  and  averaged  with  the  standard  results 
for  distances  greater  than  16°.  (Figure  3). 

Hypocenter  location  programs  are  used  to  determine  the  shot 
location.  Values  of  latitude,  longitude,  and  time  or  origin  are 
determined  statistically  by  several  methods  utitizing  least- 
squares  techniques.  The  computational  methods  use  P-wave  arrivals 
with  shot  depth  constrained  to  zero. 


*Evernden,  J.F.,  Magnitude  Determination  at  Regional  and  Near 
Regional  Distances  in  the  United  States,  AFTAC/VELA  Seismological 
Center  Technical  Report  VU-65-4A,  (1965),  pp.  6,  13. 
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DATA 

Table  2  summarizes  time  and  amplitude  data  for  principle 
phases  from  the  BOXCAR  event  as  observed  at  the  LRSM  and  VELA 
stations.  Included  are  Pn  and  P  arrival  times,  maximum  ampli¬ 
tudes  (A/T)  of  the  Pn  and  P  motions,  and  times  and  amplitudes 
for  other  phases  observed  on  the  records  for  the  short-period 
instruments.  Long-period  Love  and  Rayleigh  wave  motion  are 

also  tabulated.  In  addition,  the  individual  station  Rayleigh 
2 

wave  areas  (mm  )  as  measured  on  the  LPZ  are  included.  Although 
reduced  to  IK  magnification,  these  areas  have  not  been  normal¬ 
ized  for  magnitude. 

PRELIMINARY  RESULTS 

The  unified  magnitudes  determined  from  the  LRSM  and  VELA 
observatories  are  shown  in  Figure  2.  The  average  magnitude  is 
6.42  +  0.45  (one  standard  deviation).  The  adjusted  unified 
magnitude  (Figure  3)  is  6.14  +  0.40  (one  standard  deviation). 

REPRESENTATIVE  SEISMOGRAMS 

Illustrative  seismograms  showing  signals  recording  at  KG-AZ 
(293  km),  CP-CL  (507  km),  PG-BC  (1915  km),  and  SV3QB  (4199  km) 
are  included  in  the  report  jacket. 
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ARRIVAL  TIMES  AND  AMPLITUDES  -  BOXCAR 
TABLE  2 
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0  8 


DISTANCE  (Km) 


UNIFIED  MAGNITUDES  FROM  P  or  P  WAVES 

n 
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A 

T 

B 

mm 


K 


log10  (A/T),  +  B 
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K 

signal  period  in  seconds 
distance  factor  (see  Table  below) 
record  amplitude  in  millimeters, 
zero  to  peak 

magnification  in  thousands, 
at  signal  frequency 
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